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(I) 



(57) Abstract 



There arc disclosed compounds of general formula (I), wherein A is O, S, NR<>, -CR7 = CR8-; Z is O, S, NR^, 
-CR7=CR8-; X is H, NR^RIO, OR^, CN, F. CI, I, Br, perfluoroalkyi, alkyl, alkyl-OH, alkoxyalkyl, -(CH2)„C02R», 
-(CH2)nCONR9RiO; with the proviso that when Z=-CR7 = CR8- then Y is NRi3, NR13CR12R14^ CR12ri4nrI3; with the 
proviso that when Z=0, S, NR6 then Y is NRI3CR12RI4; ri is 5>tetrazolyl, COjR^K SO3H, NHSO2CH3, NHSO2CF3; 
R2,R3, R4, R7^ R8 is H, alkyl, alkoxyalkyl, alkyl-OH, perfluoroalkyi, aralkyl, CN, NO2, S02R^^ -(CH2)„C02R^ 
-(CH2)nCONR9Rio, ORiJ, F, CI, Br, I, NR9R10; with the proviso that when A = -CR7 = CR8- then R5 is alkyl, alkoxyalkyl, 
alkyl-OH, perfluoroalkyi, aralkyl, H, -CN, NO2, S02R>3, -(CH2)nC02R^i, -(CH2)„CONR9Rio, -OH, OR^K F, CI, Br, I, 
NR9RI0; with the proviso that when A = 0, S, NR6 then R5 is alkyl, alkoxyalkyl, alkyl-OH, perfluoroalkyi, aralkyl, H, -CN, 
NO2, S02R^^ -(CH2)nC02R^^ -(CH2)nCONR9RiO; R6 is H, alkyl, aralkyl; R9, Rio is h, alkyl, alkoxyalkyl, alkyl-OH, perf^- 
luoroalkyl, aralkyl; R*i is H, alkyl, aralkyl, alkoxyalkyl; RJ2, Ri4 is h, alkyl, alkoxy, alkoxyalkyl, alkyl-OH, perfluoroalkyi, 
aralkyl, CN, NO2, S02R^\ -(CH2)nC02R>^ -(CH2)nCONR9RiO; Ri3 is h, OR", alkyl, perfluoroalkyi, aralkyl, 
-(CH2)nC02R", -(CH2)nCONR9RJ0; n is 0, 1, 2 or 3; wherein alkyl is defined as 1-8 carbons, branched or straight chain; 
perfluoroalkyi is defined as 1-6 carbons; aralkyl is defined as 7-12 carbons or 7-12 carbons substituted with fluorine, bro- 
mine or chlorine and the pharmaceutically acceptable salts, solvates and hydrates thereof, which by virtue of their ability to 
antagonize angiotensin II are useful for the treatment of hypertension and congestive heart failure. The compounds are also 
useful for reducing lipid levels in the blood plasma and are thus useful for treating hyperlipidemia and hypercholesterolem- 
ia. Also disclosed are processes for the production of said compounds and pharmaceutical compositions containing said 
compounds. 
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SIJRSTTTDTE D HETERQCYCLES AS ANGIOTENSIN II 

ANTAffONTSTS 

packCtKOUNP of INYENTTON 



The compounds described in this invention as well as their non-toxic salts and 
pharmaceutical compositions containing them are useful for the treatment of 
hypertension and congestive heart failure. These compounds are also useful as lipid 
10 lowering agents. 

The renin-angiotensin system plays a well-defined role in cardiovascular 
homeostasis [Ocain, T.D. et al. (1991) Drugs of the Future M, 37-51]. 
Angiotensinogen is converted to angiotensin I by the enzyme renin. Angiotensin I is 

15 then acted upon by angiotensin converting enzyme (ACE) to form Angiotensin II (A 
n). A n possesses many crucial properties including vasoconstriction, aldosterone 
release, and water retention and is implicated as the cause of high blood pressure in a 
number of species including man. These hypertensive responses are the result of A II 
acting at specific receptor sites. Compounds which are able to compete with A II for 

20 these receptor sites but do not elicit agonistic receptor responses can be expected to 
counteract (antagonize) the hypertensive effects of A II. 

PRJOR ART 

25 E. E. Allen et al describe 4-oxo-quinazolines in EP 0411766 A. 

D. A. Roberts et al describe quinoline ethers in EP 0412848 A. 

D. J. Carini et al in US. patent 4,880,804 describe N-substituted 
30 benzimidazoles. P. Chakravarty et al disclose similar imidazole structures in EP 
0401030 A where the phenyl aromatic ring is replaced by a seven membered 
heterocycle. 



35 



E. E. Allen et al disclose N-substituted oxopyrimidines in EP 0419048 A. 
Similar structures are reported in EP 0424317 A by P. Herold et al. 
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Our invention differs from the above mentioned prior art in that we disclose 
non-peptidic amino substinited nitrogenous 6 membered heterocycles fused to 5 or 6 
membered aromatic rings. Hie non-peptidic A H antagonists disclosed in tiie above 
5 mentioned prior art are eitiier oxo-quinazolines, quinoline ethers, benamidazoles. fused 
heterocyclic imidazoles or oxo-pyrimidines. 

pf yirPTPTTON OF TNVRNTION 

10 This invention describes the composition and utility of novel heterocycles of die 

^nraalfannulal; 




15. 



20 



25 



30 



wherein A is O, S, NR6 -CR7=CR8-; 

Z is O, S, NR6, -CR7=CR8-; 

X is H, NR^RiO, ORll, CN, F, CI, I, Br, perfluoroalkyl, 
alkyl, 

alkyl-OH, alkoxyalkyl, -(CH2)nC02R", 

-(CH2)nCONR9RlO; 
witfi tiie proviso diat when Z= -CR''=CR8- tiien Y is NR^^, 

NR13CR12r14, CR12r14nr13; 
with the proviso that when Z= O, S, NR^ tiien Y is 
NR13CRJ2rW; 

Rl is 5-tetrazolyl, CO2R". SO3H. NHSO2CH3, NHSO2CF3; 
r2 R3, r4, R7, R8 is H. alkyl,alkoxyalkyl, alkyl-OH. 

perfluoroalkyl. aralkyl, CN. NO2. SOaR^^, 
. -(CH2)„C02R", -(CH2)nCONR9RlO, OR". F. Q. Br, I. 

NR9R10; 
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with the proviso that when A= -CR7=CRS- then is alkyl, 
alkoxyalkyl, alkyl-OH, perfluoroalkyl, aralkyl, H, 
-CN, NO2, S02Rl^ -(CH2)nC02R^^ - 
(CH2)nCONR9RlO. -OH, OR^K F, CI, Br, I, NR^RlO; 
5 with the proviso that when A= O, S, NR^ then R^ is alkyl, 

alkoxy, alkoxyalkyl, alkyl-OH, perfluoroalkyl, aralkyl, H, 

-CN. NO2, S02Rl^ -(CH2)nC02Rl^ 

-(CH2)nCONR9RlO; 

R^ is H, alkyl, aralkyl; 
10 R^. R^^ is H, alkyl, alkoxyalkyl, alkyl-OH, perfluoroalkyl, 

aralkyl; 

R^^ is H, alkyl, aralkyl, alkoxyalkyl; 
Rl2 Rl4 is H, alkyl, alkoxy, alkoxyalkyl, alkyl-OH, 
perfluoroalkyl, aralkyl, CN. NO2, S02R^^, 
15 (CH2)nC02Rl^ -(CH2)„CONR9r10; 

R^3 is H, ORl^ alkyl, perfluoroalkyl, aralkyl, 

-(CH2)nC02Rl^ -(CH2)nCONR9RlO; 
nisO, 1,2 or 3; 

20 wherein alkyl is defined as 1-8 carbons, branched or straightchain; perfluoroalkyl is 
defined as 1-6 carbons; aralkyl isdefined as 7-12 carbons or 7-12 carbons substituted 
with fluorine, broniine or chlorine, and N-oxides thereof and the pharmaceutically 
acceptable salts of the compounds of formula Q) and the N-oxides.. 

25 A preferred aspect of the present invention are the compounds represented by 

the general formula I herein: 

AisS,-CR7=CR8-; 
Zis S,-CR7=CR8-; 
30 XisH, CN, F, CI, perfluoroalkyl, alkyl, 

alkyl-OH. alkoxyalkyl, -(CH2)nC02Rl ^ 
(CH2)nCONR9RlO; 

with the proviso that when Z= -CR'^^CR^- then Y is -NR^^, 
-NR13cr12r14; 

35 with the proviso that when Z= S. then Y is NR13cr12r14 ; 

Rl is 5-tetrazolyl, CO2H, SO3H, NHSO2CF3; 
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r2 r3, R4 r7, r8= H, alkyl, alkoxyalkyl. alkyl-OH, 
perfluoioalkyl, aralkyl, CN, NO2, S02R^^. 
-(CH2)nC02R". -(CH2)nCGNR9RlO, OR". F, CI. Br, I. 
NR9r10; 

5 with the proviso that when A= -CR7=CR8- then R5 is alkyl, 

alkoxyalkyl, alkyl-OH,perfluQroalkyl, aralkyl, H, 
-CN. NO2. SO2R13, .(CH2)nC02R". 
-(CH2)„CONR9r10, -Oa OR". F. CI, Br. I, NR^RlO; 
with the proviso that when A= S then RP is alkyl, alkoxy, 

jQ alkoxyalkyl, aIkyl-OH,perfluoroalkyl, aralkyl, H,-CN, 

NO2. SO2R". -(CH2)„C02R". -(CH2)nCONR9RlO; 
r9, RiO is H, alkyl, perfluraoalkyl, aralkyl; 
Ril is H, alkyl, aralkyl, alkoxyalkyl; 
Rl2, rW is H, alkyl, alkoxy, alkoxyalkyl. alkyl-OH, 
25 petfluoroalkyl, aralkyl, CN, NO2; 

Rl3 is H. OR", alkyl, perfluoroalkyl, aralkyl, 

-(CH2)nC02R». -(CH2)nCONR9RlO; 
nisO, 1,2 or 3; 

20 wherdn alkyl is defined as 1-8 carbons, branched or straight chain; perfluoroalkyl is 
defined as 1-6 carbons; arall^l is defined as 7-1 2 carbons or 7-12 carbons substituted 
with fluorine, bromine or chlorine and the phaimaceudcaUy acceptable salts tiiereof . 

Amore prcfened aspect of die presentinvennon are die compounds represented 
25 by die general formula I >»*eidn: 

Ais-CR7=CR8-, S; 

Zis-CR7=CR8-,S 

X is H, CI, perfluoroalkyl, alkyl; 
30 with die proviso fliat when Z= -CR7=CR8- dien Y is -NR}^, 

-NR13CRI2R»4; 

witfi die proviso tiiat when S, tiien Y is NR13CR12r14 ; 

Rl is 5-tetrazolyl, CO2H SO3H. NHSO2CF3; 

r2 R3. R4, R7. R8 is H, alkyl, alkoxyalkyl. alkyl-OH, 
35 perfluoroalkyl, aralkyl, CN.NO2.SO2RI3, OR", F, a, 

Br.I,NR9RlO; 
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with the proviso that when A= -CR'^=CR^- then is alkyl, 
alkoxyalkyl, alkyl-OH,perfluoroalkyl, aralkyl, H, 
-CN, NO2, S02R^^ -OH, OR^K F, CI, Br, I, NR^RlO; 

with the proviso that when A= S then R5 is alkyl, 
5 alkoxyalkyl, alkyl-OH, perfluoroalkyl, aralkyl, H, -CN, 

NO2, SOiK^h 
R9, RlO is H, alkyl, perfluoroalkyl, aralkyl; 
Rll is H, alkyl, aralkyl, alkoxyalkyl; 
Rl2 Ri4 is H, alkyl, alkoxy, alkoxyalkyl, alkyl-OH, 
10 perfluoroalkyl, aralkyl; 

Rl3 is H, ORll, alkyl, perfluoroalkyl, aralkyl; 
n is 0, 1, 2 or 3; 

wherein alkyl is defined as 1-8 carbons, branched or straight chain; perfluoroalkyl is 
15 defined as 1-6 carbons; aralkyl is defined as 7-12 carbons or 7-12 carbons substituted 
with fluorine, bromine or chlorine and the pharmaceudcally acceptable salts thereof. 

The following are specific examples of the invention. 



20 SsdsslL 
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PROCESS OF INVENTION 

Process Disclosure 

5 The ctMopounds of the invention tnay be prepared by a process which comprises 
(a) condensing, eg in the presence of a base, a compound of fomiula 




R4 



with a conQ)ound of fcHmula 

10 

R3 




wherein the above formulae R, R^, R^, R^, R^, X and Z are as defined above and 

15 (i) is a leaving group, such as halogen (eg. chlorine), a methanesulphonyloxy 

group or a p-toluenesulphonyloxy group, and is NHR^3. or NHR13cr12r14. 
(where R*2, R^^ and R'* are as defined above) 

or 

20 

(ii) Zi is -NHR13 or -CR12r14nhr13 and is a leaving group (where Rl2, Rl3 
and Rl4 are as defined above) 

or 

25 

(b) reacting a compound of formula 
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10 



5 



10 



15 




where R*, R^, A, X, Y and Z are as defined above and is chloro or bromo with an 
aiyl species of fmnula 

"^P^-Q Q = B(0H)2 or MgX^ or ZnX^ (where X is 



halogen, prefisrably chlorine or bronrine) 

Ri 

in the presence or absence of a catalytic compound containing palladium or nickel 
whrae Rl and R^ are as defined above 



or 



(c) converting an oxazoline of fwmula 




(where R3, R-*, r5 A, X, Y and Z are as defined above) into a compound of formula I 
in which R2 is hydrogen and R^ is 5-tetiazolyl or -CO2R" (where R" is defined 
above) by methods known perse (for example, by the procedures described in US-A- 
20 4880804) 



or 
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(d) converting one compound of formula (I) into another compound of formula (I) 
by methods known per se, for example: 

5 (i) reacting a compound of formula (I) in which X is halo (eg. chloro) with a 
nucleophile (eg. an amine, an alcohol such as methanol or water), for example under 
acid or base catalysis to give a compound of formula I in which X is NR^^, R^^ pr OR^^ 

or 

10 

(ii) hydrolysing an ester to give an acid 
or 

IS (e) forming a salt of the compound of formula (I) with an inorganic or organic base 
or 

(f) converting a compound of formula (I) or a salt thereof to an N-oxide by means 
20 of a peroxidising agent, eg. hydrogen peroxide. 

The above process and the preparation of representative starting materisl for these 
processes are described below with reference to various schemes. These schemes 
illustrate methods which are generally applicable to the preparation of other compounds 
25 of the invention. Starting materials not specifically exemplified are known in the art or 
may be prepared by analogous methods from known starting materials. 

The compounds of general formula 1 can be prepared as described in scheme L 
bThe 4-chloroquinazoline 2 can be reacted with the aminomethylbiphenyl 2 in the 
30 presence of a base such as sodium acetate or potassium carbonate in tetrahydrofuran or 
tetrahydrofuran/dioxane at room temperature to reflux. The 2-haloquinazoline ± 
(X=C1) can be converted to 1 by the addition of a nucleophile such as an amine, 
methanol or water under acid or base catalysis. 
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SCHRME 1 




wherela r', R*. R and X are as defined above 



10 



Alternately compounds ± can be prepared as shown in scheme 2. The 
btomophenylquinazolines £can be prepared by reacting the 4-chloroquinazoline with 
p-bromobenzylamine. followed by protection of the benzylic nitrogen with a suitable 
protecting group as described by T. W. Greene. Protective Groups in Organic 
Synthesis, John Wiley & Sons, 1981. Conversion of £.to its Grignard reagent, 
followed by the reaction of this with the oxazoline shown using the procedure of A. I. 
Meyers, eL al.. /. Am. Chem. Soc. 21. 7383. 1975, yields £. Conversion of the 
oxazoline £ to its corresponding acid, ester and tetrazole can be carried out using the 
procedures described by Carini et. al. U. 5. patent 4,880.804. 



SCHFMF. 1 



15 



wberein R*, S^utdX are as dtfintd above and R is a protcctfne group 




The preparation of compounds 2-shown in scheme 1 has been disclosed by 
20 Carini et aL U. S. patent 4.880.804. EP 0324377, EP 0323841. EP 0253310. 

The 4-chloioquinazoUne 2a (where X=H) can be synthesized as shown in 
scheme 3. This preparation was described by W. B. Lutt et al. U. S. patent 
3,266.990. 
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SCHEME 3 




2A 



The 4-chlorcx|uinazolines 2b and 2SL (where X=C1 and CF3) can be prepared as 
described in scheme 4. Reaction of the substituted anthranilic acid 2 with urea in 
5 refluxing pyridine yields the quinazolinediones £. Reaction of the analogous 
anthranilamide 2 with trifluoroacetamide yields the 2-trifluoromethylquina2olones 10a > 
Reaction of 2 or IjQla with POCI3 in the presence of dimethylaniline (DMA) using the 
procedure reported by T. H. Althius and H. J. Hess ( for 2 to Ife where Rl5=6-OMe 
and R2=7-OMe); /. Med. Chem., 1977, 2!L , yields the 4-chloroquinazoIines lb 
10 or 2c l espectivelv. Alternately this transfonnation can be carried out by the procedure 
described by N. A. Lange et al (for 2 to 2!l where R1=R2=H); J. Amer. Chem. Soc, 
1930,52.3696, 




15 

The preparation of 2-methyl-4-chloroquinazoline 2d has been described by E. 
S. Hand et al; Can. J. Chem. 1984, 2570. This procedure can also be used to 
convert the 2-ethyl-4-quina2olone 10b reported by N. A. Dolgova et al; /zv. Akad. 
20 Nauk. Kaz. SSSR Ser. KhimJ989. #2, 26, to the 4-chloroquinazoline 2£. 
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2d. R=Me IM 
2e. R=El 



The thiencpyrimidine compounds 12 are prepared as shown in scheme 5 using 
the same reaction conditions as lliose described in scheme I . 

5 

fjCOFMES 




wbffdDR and Xarewddined above 



10 



The preparation of the starting 4-chloiothienopyrimidine 11 is described in scheme 6. 
Reaction of 3-amino-2-carboxamidethiophene witii urea led to the thieno- 
pyrimidinedione 14.. Similar reaction with trifluoroacetamide led to the 2- 
trifluorometiiylpyrimidone 15. These materials were converted to lla.and HlLusing 
POQs, catalysed with dimethylaniline ODMA). 



srHFMF. 6 

o 

poa. 



•NH2 H 



DMA 

O 



A ll ^1 DMA 



15 
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Substitution of pentafluoropf opanamide for trifluoroacetanude in schemes 4 and 
6 leads to the formation of compounds 1£ and 12* Using these starting materials in 
schemes 1 and 5 provides compounds 18 and 12. 

CI 




IS 



wherein R \ R ^ are as defined above 





1£ 



wherein R \ R \ R ' arc as defined above 



10 Replacement of the aminomethylbiphenyl compounds 2 in schemes 1 and 5 

with compoundsJ2Q and 21 leads to the fonnadon of the substituted quinazolines 22 
and 22* and the substituted thienopyrimidines 21 and 2i* 





wherein R \ R ^ R ^and X areasdefined above 



15 




10 



15 



Treatment of the methoxyphenyloxazoline 2fi with 2-Uthiothiophene leads to the 
substituted thiophene 22- Methylation using n-BuU and methyl iodide foUowed by 
add hydrolysis leads to the 2-substituted benzoic acid . Esterification and broniination 
leads to 22 wWch is treated under Gabriel conditions to generate the desired amine 2fi. 
The amino esterJQ is prepared as iUustrated in scheme 8. The commercially available 
2-biphenylcarboxyBc add 21 is nitfated using concentrated nitric acid in acetic add 
(1:1.9) to yield the previously reported nitro-acid 21 previously reported by S. A. 
Glover et al, /. Chem. Soc. Perldn 1, 1981, 842. Esterification foUowed by reduction 
over palladium yields the desired amino ester 



H,N, 




The compounds of this invention may also form salts with inorganic or organic 
bases. Any pharmaceutically acceptible salts of these compounds are within the scope 
20 of diis invention. These salts may be. but are not limited to, ammonium salts, alkali 
metal salts such as sodium and potassium, alkaline earth metal salts such as caldum, 
dicyclohexylamine salts, TRIS salts, and salts of amino adds. These compounds may 
also be converted to N-oxides by treatment with hydrogen peroxide by conventional 
means. 
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The present invention also provides a pharmaceutical composition which 
comprises a compound of this invention and a phannaceutically acceptable carrier. In 
particular, the present invention provides an anti-hypertensive pharmaceutical 
composition which comprises an antihypertensive effective amount of a compound of 
5 this invention and a phannaceutically acceptable carrier. 

The compositions are {n-eferably adapted for oral administratis. However, they 
may be adapted for other modes of administration, for example parenteral 
administration for patients suffering from heart failure. 

In order to obtain consistency of administration, it is preferred that a 
10 composition of the invention is in the form of a unit dose. Suitable unit dose forms 
include tablets, capsules and powders in sachets or vials. Such unit dose forms may 
contain from 0.1 to 100 mg of a compound of the invention and preferably from 1 to 50 
mg. The compounds of the present invention can be administered orally at a dose range 
of about 0.01 to 100 mg/kg or preferably at a dose range of 0.1 to 10 mg/kg. Such 
IS compositions may be administered from 1 to 6 times a day, more usually from 1 to 4 
times a day. The compounds may also be administered in a parenteral dosing form. 

The compositions of the invention may be formulated with conventional 
excipients, such as a filler, a disintegrating agent, a binder, a lubricant, a flavoring 
agent and the like. They are formulated in conventional manner, for example, in a 
20 manner similar to that used for known antihypertensive agents, diuretics, b-blocking 
agents or ACE inhibitors. 

The present invention further provides a compound of the invention for use as 
an active therapeutic substance. Compounds described in this invention are of particular 
use in the treatment of hypertension. They can also be used for the treatment of 
25 congestive heart-failure. In addition, the compounds of this invention also have 
therapeutic utility in the treatment of hyperiipidemia, and/or hypercholesteroleniia. 

The present invention further provides a method of treating hypertension in 
mammals including man, which comprises administering to the afflicted mammal an 
antihypertensive effective amount of a compound or a pharmaceutical composition of 
30 the invention. 

The high affinity of the compounds for the angiotensin U receptor was 
established using a rat adrenal receptor binding assay, measuring the displacement of 
radiolabeled angiotensin II from the receptor, described as follows: Anesthetize male 
Sprague-Dawley rats (300-400 g body weight) with CO2 and sacrifice by cervical 
35 dislocation. Dissect adrenal glands and keep in ice-cold sucrose buffer. (0.2 M sucrose, 
1 mM EDTA, 10 mM Trizma base, pH = 7.2). Remove medulla by squashing. Mince 
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the cortex, rinse and homogenize in a chilled ground glass tissue grinder with 15 mL 
sucrose buffer, antrifuge at 3000 x g for 10 min. (Sorvall RCSC centrifuge, SS34 
lotor 6200 ipm). Decant supernatant through gauze. Centrifuge combined supematants 
at 12000 X g for 13 min. (Beckman ulttacentrifiige, 80Ti rotor, 13000 ipm). Centrifuge 
5 the supernatant from the previous step at 102000 x g for 60 min. (Beckman 
ultracentrifuge. SffTi rotor, 38200 ipm). All steps are carried out at 4»C. Resuspend the 
p«dlet in 0.5 mL assay buffer (50 mM Tris HCI, 5 mM UgClz 0-2% BSA (protease- 
ftee), pH = 7.4, 25*»C). Store on ice. Detennine membrane protein by Lowry or 
Bradford assay with BSA as standard. The binding assay is performed in triplicate, in 

10 12x75mmplastictesttobe8orin96-weUplate (final volume of 0.25 mL). Add 140mL 
assay buffer. Add 10 mL cold A H (to give final concentrations of 10-10-10-7 M for 
standard curve and 10*4 M for nonspecific binding), compounds (e.g., for final 
concentrations of 25 and 100 mM or 1 mM, 10 nM and 100 nM) in 50% DMSO, or 
50% DMSO as a control. Add 50 mL membrane suspension (e.g., 10 mg protein). 

15 Preincubate for 30 min at 25»C. Add 50 ml I25i.a n which has been prepared as 
shown below (final concentrarion= 1 nM). Incubate for 35 min at 25''C. Stop the 
incubation by adding 1 mL ice-cold buffer (assay buffer without BSA). Filter with 
GF/C filters on ceU harvester (filters are presoaked m the assay buffer containing 1% 
polyethyleneimine). Rinse assay tubes 3X with 5 mL coM buffer (assay buffer without 

20 BSA). Cut and deposit the filter discs into test mbes and count on gamma counter for 1 
min. Adjust the specific activity of 125i.a H purchased from New England Nuclear to 
500 mO/nmoIe by adding cold A H in water. Calculate the quantities of hot A H and die 
cold A n needed and make the dilution. Aliquot, seal tight, and store frozen until 
needed. Calculate the concentration of the total A II (hot + cold) after dilution. On tiie 

25 day of assay, tiiaw the frozen aliquot and adjust the volume to give a concentration of 5 
pmole/mL (or 0.25 pmole/50 mL) with assay buffer (+ protease-free BSA). For final 
concentration of 1 nM 125i-A n in the assay, add 50 mL (or 0.25 pmole) per test tube 
to a final volume of 250 mL. The results of these binding assays are reported as the 
inhibitory concentration of the test compound necessary to achieve fifty percent 

30 displacement of radiolabeled angiotensin H from its receptor aC50)» or the percent 
displacement of bmding of A E at its receptor at lO-^M concentration of test compound 
(% I). All the examples cited in this invention displayed significant inhibition of A H 
binding in this assay. Typically tiiese compounds displayed an IC50 in this assay of 
less than or equal to 150mM. 

35 In accordance with their ability to antagonize angiotensin II, the compounds of 

this invention show antihypertensive action in the foUowing A H-infiised rat model. 
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Rats are anesthetized with Dial-Urethane (0.60 mL/kg, ip) and the trachea cannulated 
with PE 240. Either one femoral artery and both femoral veins or the carotid artery and 
the corresponding jugular vein are cannulated with PE 50. If the jugular vein is 
cannulated» two cannulas are placed in the one vein. The initial portion of the 
S duodenum (just distal to the stomach) is cannulated with PE SO via a small midline 
incision. Arterial pressure and heart rate are measured from the arterial cannula. Ten to 
15 min are allowed following surgery for stabilizadon of arterial pressure. Ganglion 
blockade is then produced by intravenous administradon of mecamylamine at 3 mgAcg 
(1 mL/kg of a 3 mg/mL solution). Ganglion blockade causes a fall in arterial pressure 

10 of about 50 mmHg. Mecamylamine is given every 90 min throughout the remainder of 
the experiment. An A 11 infusion is then begun into the other venous cannula at 0.25 
mg/kg/min (at 9.6 uLmin), The A II infusion returns arterial pressure to or slightiy 
above the control level. Once arterial pressure has stabilized with the A II infusion, 
baseline values for mean arterial pressure (MAP) and heart rate are taken. The test 

15 compound, suspended in methyl cellulose, is then administered the duodenal 
cannula at 0.1, 3 or, 30 mg/kg in a volume of 1 mL/kg. Mean arterial pressure and 
heart rate values are tabulated at 15, 30, 60, 90, 120, 150, 1 80, 210, and 240 min after 
administration of the test compound. For example, the product of Example 36 
administered at 10 mg/kg id lowered the A II dependent blood pressure by an average 

20 of 45% one half hour post-administration. 

As illustrated above the compounds of this invention are effective A II 
antagonists and therefore are useful for treating hypertension. They are also of value in 
the management of acute and chronic congestive heart failure, primary and secondary 
pulmonary hyperaldosteronism, secondary hyperaldosteronism, primary and secondary 

25 pulnK>nary hyp^nsion, hypertension associated with oral contraceptive use, vascular 
disorders such as migraine, Raynaud's disease, luminal hyperplasia and the 
atherosclerotic process, renal diseases or renal complications of other diseases or 
therapies such as proteinuria, glomerulonephritis, glomerular sclerosis, scleroderma, 
diabetic nephropathy, end stage renal disease, renal transplant th^apy and others. 

30 These compounds will also be useful in the treatment of left ventricular dysfunction, 
diabetic retinopathy, Alzheimers disease, in the enhancement of cognition, in treatment 
of elevated intraoccular pressure, and in the enhancement of retinal blood flow. These 
compounds will also be useful as antidepressants and anxiolytics and in the prevention 
or tteatment of restenosis following angioplasty. The application of the compounds of 

35 this invention for these and similar disorders will be apparent to those skilled in die art 
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The usefulness of these compounds as lipid lowering agents was assessed using 
cholesterol absorption in a cholesteroVcholic acid-fed rat model which is described as 
follows. Newly arrived rats are housed for 5 days in a room with reversed Ught/dark 
cycle and fed pelleted rat chow (Purina 5001). The food is removed, and the rats are 

5 placed on a daily 4 h/day feeding schedule (beginning at 9:00 AM) with nonnal chow 
for 7 days. After acclimation (total of 12 days) and randomization based on weight, 
dosing witfi drugs and feeding of cholesteroVchoHc add is initiated. Drug solublized in 
vehicle (0-1 mU oUve ofl. com oil, 2% Tween 80. or carboxymethyl ceUulose) is 
administered orally through a dosing needle inmiediately prior to (9:00 AM) and 

10 immediately foUowing the 4 b feeding period. Dosing with drugs and feeding of the 
cholesteroVchoUc acid diet is repeated for 4 days. On the morning of the 5th day, rats 
are sacrificed (decapitation), blood is coUected and tiie livers are removed, weighed and 
stored frozen (-80°C). The animals are analyzed for total plasma cholesterol (TPC), 
high density Upoprotein cholesterol (HDLC, Sigma kit) and triglycerides (TG) on an 

15 Abbott Autoanalyzer. VLDL + LDL cholesterol is calculated by the difference between 
total and HDL cholesterol. HDL cholesterol/total cholesterol is also calculated. 
Typically die compounds of this invention show a 50% drop in total cholesterol at 
doses in die range of 100-200 mg/kg. 

As illustrated above the compounds of this invention are effective lipid lowering 

20 agents and therefore are useful for treating hyperlipidemia and /or 

hypeidiolesteiolania. 

Specific procedures arc described in the following experimental examples. 
These examples arc given to iUustrate the invention and should not be construed as 
limiting the invention set forth in the upended claims. 

25 ITYPFRTMRNTAL 

Example 1 

The preparation of 4'-[[(7-chloro-2-trifluoiomethyl-4-quinazolinyl)aniino]metiiyl3- 
[l,r-biphenyl]-2-carboxylic acid. 

Part A 

3Q The preparation of 4-chloro-2-nitrobenzamide. 

To 25 mL of a 2M solution of thionyl chloride in methylene chloride was added 
5.0 g of 4-chloro-2-nitrobenzoic acid. The reaction mixture was rcfluxed for 
approximately 18 hours. The reaction mixture was cooled to room temperature and 
was added dropwise to excess 28% aqueous ammonia held at -30*0. Additional 
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CH2CI2 (50 mL) was added and the organic layer was recovered, dried over 
anhydrous magnesium sulfate, filt^ed and evaporated. The residue was taken up in 
ethyl acetate, washed with biine, dried over anhydrous magnesium sulfate, filtered and 
evaporated to yield the product as a tan powder (4.92 g, 99%): NMR (DMSO-d6. 
5 300MHz) 5 8.25 (bs, IH), 8.14 (m, IH), 7.87 (m, IH), 7.78 (bs, IH), 7.68(m, IH). 

PpnB 

The preparation of 4-chloro-2-aminobenzamide. 

10 

To 70 mL of glacial acetric acid was added 4-chloro-2-nitrobenzamide (2.0 g) 
and iron powder (2.8 g). The reaction mixture was heated at 90°C for 2 hours. The 
reaction mixture was cooled to room temperature and all solvents were removed by 
evaporation. The residue was taken up in a mixture of ethyl acetate and saturated 
15 aqueous sodium carbonate. This mixture was filtered through celite and the organic 
phase was recovered and washed with brine. The organic phase was then dried over 
anhydrous magnesium sulfate, filtered and evaporated to yield 1.65 g of the pioduct as 
a buff powder (97%): NMR (DMS0-d6, 300MHz) 6 7.75 (bs, IH), 7.55 (d, IH), 

7.15 (bs, IH), 6.82 (bs,2H), 6.73 (d. IH). 6.45 (d(d, IH). 

20 

Par^C 

The preparation of 7-chloro-2-trifluoromethyl-4-quinazalohe. 

25 Trifluoroacetamide (1.64 g) and 4*chloro-2-aminobenzamide (1.65 g) were 

mixed intimately and were heated under nitrogen to 180°C for 4 hours. The reaction 
solution was cooled to room temperature and solidified. The resulting solid was 
recrystalized from absolute ethanol to yield 0.51 g (21%) of the product as a buff 
powder: ^H NMR (DMS0-d6, 300MHz) 5 13.78 (bs, IH), 8.20 (m, IH), 7.92 (d. 

30 IH), 7.75 (m, IH). 

PartD 

The preparation of 4,7-dichloro-2-trifluoromethylquinazoline* 

35 

To a mixture of POCI3 (5 mL) and dimethyl aniline (0.5 mL) was added 0.51 g 
of 7-chloro-2-trifluoromethyl-4-quinazalone. The reaction was refluxed for 3 1/2 
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hours, cooled to room temperature and quenched into an ice cold mixture of diethyl 
ether and water. The organic layer was washed with brine, dried over magnesium 
sulfate, filtered and evaporated to yield a yeUow brown solid (0.52 g, 94%): NMR 
(DMSO-dg. 300MHz) 5 8.43 (m, 2H), 8.10 (m, IH). 

5 

PartE 

nie preparation of 4'-[EC7-chIoro-2-tiifluon>methyI-4Kiuinazolinyl)amino]mediyll[l,r- 

biphenyr|-2rcaiboxylic acid. 

10 

To 25 mL of tetrahydrofiiran were added sodium acetate (0.5 g), 4,7-dichloro- 
2-trifIuoromethyl quinazoUne (0.33 g) and 4' aminomethyl (l,r-biphenyl)-2- 
carboxyUc acid. The reaction mixture was stirred at 40''-50''C for approximately 18 
hours. All the TEEF was removed by evaporation and the residue was partitioned 

15 between ethyl acetate and brine. The organic layer was dried over anhydrous 
magnesium sulfate, filtered and evaporated. The resulting residue was purified by 
silica chromatography to yield 0.54 g (98%) of the tide product as an off-white 
powder. The compound was characterized as the sodium salt: »H NMR (DMSO-d^, 
300MHz) 5 10.20 (s. IH), 8.52 (d, J=9Hz, IH), 7.87 (d. J=2Hz, IH). 7.63 (dd, 

20 J=2.2,8.8Hz, IH), 7.38 (m. 5H), 7.22 (m, 3H), 4.74 (d. J=5.6Hz); negative FAB 
MS m/e 456(M-Na). Anal, calcd for C23Hi4F3ClNNa02'1.5H20: C, 54.50; H. 
3.38; N.8.29. Found: C,5435; H,3.45; N.8.46. 

Example 2 

25 

The preparation of 4-[[(2,6-dichloro-4-quinazolinyl)amino]methyl][l,l'-biphenyl] 

-2-carboxylic acid methyl ester. 

PartA 

30 

Preparation of 5-chloroT2-aminobenzamide. 

To 5-chloro-2-nitrobenzamide (2.0 g) (prepared according to die procedure 
described in Example 1, Part A) was added 50 mL of glacial acetic acid. This solution 
35 was heated to 90X and iron powder (2.8 g) was added in small portions over 15 
minutes- When addition was complete tiie reaction mixture was stirred at 90°-100°C. 
After 2 hours die reaction was cooled to room temperamre and was evaporated to 
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dryness. The resulting residue was partitioned between ethyl acetate and aqueous 
sodium carbonate. This brown slurry was filtered and the ethyl acetate layer was 
recovered and washed with brine» dried over anhydrous magnesium sulfate, filtered 
and evaporated to dryness to yield 1.7 g (100%) of a buff powder: NMR QDMSO- 
5 dg, 300MHz) 5 7.83 (bs, IH), 7.59 (d, IH), 7.17 (bs, IH), 7.14 (dd, IH), 6.70 (m, 

3H). 

PartB 



The preparation of 6-chloro-2,4-quinazoline-dione. 

10 

Urea (2.64 g) and 5-chloro-2-aniino benzamide (3.75 g) were dissolved in 100 
mL of pyridine. To this solution was added 10% HQ (aq.) (6 drops) and the resulting 
solution was refluxed for 12-18 hours. The reaction mixture was evaporated to 
dryness and the resulting residue was suspended in 125 mL of water. The pH of the 
15 suspension was adjusted to 6 with dilute hydrochloric acid and the solid was recovered 
by filtration. The filter cake was washed well with water and was dried to yield 3.27 g 
of buff powder (76%): NMR (DMSO-d6. 300MHz) 5 11.45 (s, IH), 11.25 (s, 

IH), 7.81 (d, IH). 7.66 (dd, IH), 7.18 (d, IH). 

20 Parte 

The preparation of 2,4,6-trichloroquinazolihe. 

A mixture of 6-chloro-2,4-quinazolinedione (3.27 g) in 30 mL of phosphorous 
25 oxychloride and 1.5 mL. of dimethylaniline was refluxed for 4 1/2 hours. The reaction 
was cooled to room temperature and was poured into a O^C mixture of 300 xtiL of 
diethyl ether and 300 mL of water. The ether layer was washed with brine, dried over 
anhydrous magnesium sulfate, filtered and evaporated to dryness to yield 3.54 g of a 
brown/yellow soUd (91%): ^H NMR (DMSO-de, 300MH2) 5 8.325 (m. IH), 8.20 

30 (m, IH), 8.085 (m, IH). 

PartD 



35 



The preparation of 4 -[[(2,6-dichloro-4-quinazolinyl)amino]methyl][l,r-biphenyl]-2- 

carboxylic acid methyl ester. 
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A mixture of sodium acetate (0.44 g), 2,4.6-trichloroquinazoline, (0.42 g) and 
4'-amino methyl(l,r-biphenyl)-2-carboxylic acid methyl ester, hydrochloride (0.47 g) 
in 10 mL of THF was stirred at room temperature for 5 days. At that time all solvents 
were removed by evaporation and the residue was partitioned between ethyl acetate and 

5 brine. The ethyl acetate fraction was dried over anhydrous magnesium sulfete, filtered 
and evaporated. The erode material was purified using siUca gel chromatography to 
yield 0.45 g (58%) of the product as a yellow powder (m.p.=98»-102'>C); NMR 
(DMS0-d6. 400MHz) 5 9.40 (t. J=5.9Hz, IH), 8.50 (d, J»2.2Hz, IH), 7.83 (dd, 
J=2.3. 8.9Hz, IH). 7.71 (dd. J=I.l. 7.7Hz. IH), 7.66 (d. J=8.9Hz. IH). 7.59 (dt. 

10 J=1.4. 7.6Hz. IH). 7.46 (m. IH). 7.40 (m. 3H). 7.26 (m, 2H), 4.79 (d. J=5.7Hz, 
2H). 3.58(8. 3H); EIMSm/e437(M+). Anal, calcd for C23Hi7a2N302: C, 63.03; 
H.3.91; N,9.59. Found: C. 63.13; H,3.95; N,9.31. 



15 



30 



35 



Examples 

The preparation of 4'-[[(2,6-dichloro-4-quinazolinyl)amino]methyl][l,l -biphenyl]- 

2-carboxylic acid. 



A mixture of sodium acetate (0.56 g), 2.4.6-trichlon)quinazoline (0.40 g) and 
20 4'-aminomethyl (l,r-biphenyl)-2-carboxylic acid (0.43 g) was stirred at room 
temperature in 10 mL of THF for 5 days. AU solvents were removed by evaporation 
and the resulting residue was partitioned between ethyl acetate and brine. The ethyl 
acetate fiaction was dried over anhydrous magnesium sulfate, filtered and evaporated. 
The crude material was purified using silica gel chromatography to yield 0.15 g (21%) 
25 of an off white soUd (m.p.= 210°-240°C): IR NMR (DMS0-d6, 400MHz) 5 9.45 (t. 
J=6.2Hz, IH). 8.52 (d. J=2.3Hz, IH). 7.83 (dd, J=2.3, 8.9Hz, IH), 7.66 (m. 2H), 
7.49 (m. IH). 7.35 (m. 7H), 4.77 (d, J=5.2Hz); negative FAB MS m/e 422(M-H). 
Anal, calcd for C22H15CI2N3O2: C. 62.28; H,3.56; N.9.90. Found: C. 62.44; 

H,3.52; N,9.95. 



Example 4 

Theprq)arationof4-[[(2-chlaro4-quinazolinyl)amino]metiiyl][l.r-biphenyl]- 
2-carboxylic acid methyl ester. 

Sodium acetate (0.65 g), 2,4-dichloroquinazoline (0.52 g) and 4'-aminomethyl- 
[l.r-biphenyl]-2-carboxylic acid methyl ester (0.73 g) were suspended in 25 mL of 
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tetrahydrofuran. The reaction was stirred at room temperature for approximately 18 
hours at which time the solvents were evaporated. The residue was loaded onto a silica 
gel column and the desired product was cluted with ethyl acetate/hexane (1:1). The 
yield was 0.75 g (71%) (m.p.=75^-90'^C): NMR (DMSO-de, 300MHz) 5 9.30 (t, 
5 J=6Hz, IH), 8.33 (d. J=8.1Hz. IH), 7.81 (m, IH), 7.71 (m, IH), 7.60 (m, 3H), 
7.45 (m, 4H), 7.25 (d, J=8.1H2, 2H), 4.80 (d, J=5.8Hz, 2H), 3.58 (s, 3H); positive 
FAB MS m/e 404(MH). Anal, calcd for C23H18CIN3O2: C, 68.40; H, 4.49; 

N,10.40. Found: C,68.09; H, 4.57; N, 10.10. 

10 Example 5 

The preparation of 4-[[(2-chloro-4-quinazolinyl)amino]methyl][l,r-diphenyl]- 

2-carboxylic acid. 

15 Procedure 1 

To a solution of 0.245 g of 4*-[[(2-chloro-4-quinazolinyl)amino]methyl][l,r- 
biphenyl]-2-carboxylic acid, methyl ester in 10 mL of 1:1 MeOHrDioxane was added. 
3.6 mL of 0.5 N aqueous sodium hydroxide. The reaction solution was stirred at room 
20 temperature for 10 days. All solvents were removed by evaporation and the residue 
was neutralized with hydrochloric acid. The resulting solid was filtered off and washed 
well with water. This was purified using silica gel chromatography to yield 0.074 g of 
tiie desired product (m.p.=223°-233X): NMR (DMSO-dfi, 400MH2) 5 12.70 (bs, 

IH), 9.38 (t, J=6.1Hz, IH), 8.34 (d, J=7.5Hz, IH), 7.83-7.22 (m, IIH), 4.80 (d, 
25 J=5.8Hz. 2H); negative FAB MS nVe 388(M-H). Anal, calcd for C22H16CIN3O2: 

C, 67.78; H,4.14; N, 10.78. Found: C,67.91; H,4.34; N,10.68. 

Procedure 2 

30 To 50 mL of THF were added 0.46 g of 2,4-dichloroquina20Iine, 0.58 g of 4- 

(aminomethyl)(l,r-biphenyl)-2-carboxylic acid and 0.76 g of sodium acetate. The 
reaction mixture was stirred at room temperature for 2 days. At that time all solvents 
were evaporated and the resulting residue was partitioned between ethyl acetate and 
brine. The organic layer was dried over anhydrous magnesium sulfate, filtered and 

35 evaporated to yield 0.44 g (49%) of the desired product. This product was identical to 
that obtained finom pnxredure 1 described above. 
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Example 6 

The preparation of N-[[2'-(lH-tettazol-5-yl)[l,l'-biphenyl]-4-yl]methyl]-2- 
tnfluoioinethyI-4-quinazolinaniine. 

5 

PartA 

The preparation of 2-triflu<Momethyl-4-quinazolone. 

10 To 12goftrifluoioacetainidewasadded3.34gof 2-aniinobenzaniide. The 

mixture was mixed intimately and was heated to 160X for 5 hours. The reaction 
mixture was cooled and the resulting solid was reciystalKzed from ethanol to yield 3.7 
g C70.3%) of the desired product: NMR (DMSO-de, 300MHz) 5 13.80 (bs, IH). 
8.21 (dd, IH). 7.95 (m. IH). 7.82 (m. IH). 7.65 (m, IH). 

15 

PartB 

The preparation of 4-chIoro-2-trifluoromethyl quinazoline. 

20 To 20 mL of phosphorous oxychloride was added 3.02 g of 2-trifluoromethyl- 

4-quinazoloneand2inLofdimethylaniline. The resuWng mixture was heated at rettux 
for 4 1/2 hours and then cooled to room temperature. The reaction was quenched into a 
0**C mixttire of dieAyl etiiw and water. The organic layer was recovCTcd, washed with 
brine, dried over anhydrous magnesium sulfate, filtered and evaporated to yield 3.30 g 

25 of die desired product as a yeUow/brown solid: IH NMR (DMSO-dg. 300MHz) 5 
8.43 (m. IH), 8.29 (m, 2H), 8.08 (m, IH). 

Parte 

30 The preparation of N-[[2'-(lH-tetrazol-5-yl) [l,r-biphenyl]-4-yl]metiiyl]-2-trifluoro 

methyl-4-quinazolinamine. 

Sodimn acetate (1.27 g), 4-chloro-2-trifluorometiiylqoinazoUne (0.72 g) and N- 
[[2'-(lH-tetrazol-5-yl)[l,l'-biphenyl)-4-yl]metiiyl]amine (0.78 g) were added to 25 
35 mLofTHF. The resulting suspension was stirred at 40°-50°C for 72 hours. All the 
THF was evi^Kirated and the resulting residue was partitioned between ethyl acetate and 
brine. The organic layer was dried over anhydrous magnesium sulfate, filtered and 
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evaporated. The residue was purified on silica chromatography to yield 0.97 g (70%) 
of the desired product The compound was characterized as the potassium salt: 
NMR (DMSO-d6, 400 NHz) 6 9.39 (t, J=5.9 Hz, IH), 8.39 (d, J=8.5 Hz, IH), 7.85 
(m, 2H), 7.66 (m. IH), 7.51 (m, IH), 7.33 (m, 3H), 7.22 (d, 8.1 Hz, 2H), 7.07 (d. 
5 8.2 Hz. 2H); negative FAB MS m/e 484 (M - H); 446 (M - K). Anal Calcd for 
C23Hi5F3KN3*H20: C, 54.86;.H, 3.40; N, 19.47. Found: C, 54.61; H, 3.30; N. 

19.38. 

Example 7 

10 The preparation of 4'-[[[2-trifluoromethyl-4-quinazoIinyl]amino]methyl][l,r- 

biphenyl]-2-carboxylic acid methyl ester. 

Sodium acetate (2.34 g), 4'-aminomethyl(l,r-biphenyl)-2-carboxylic add, 
methyl ester (1.99 g) and 1.66 g of 4-chloro-2-trifluoromediylquinazoline were added 

15 to 50 mL of tetrahydrofuran. The resulting suspension was stirred at 40®-50°C for 72 
hours. All die THF was removed by evaporation and the residue was partitioned 
between ethyl acetate and brine. The organic layer was dried over anhydrous 
magnesium sulfate, filtered and evaporated. The residue was purified on silica gel 
chromatography to yield. 3.46 g (40%) of the desired product (M.P.=135''-142'*C): 

20 IH NMR (DMS0-d6, 400 MHz) 5 9.43 (t, J=6Hz, IH), 8.41 (d, 7.9 Hz, IH), 7.88 
(m, 2H), 7.70 (m, 2H), 7.58 (m, IH), 7.43 (m, 4H), 7.25 (m, 2H), 4.85 (d, J=5.9 
Hz, 2H), 3.56 (s, 3H); positive FAB MS m/e 438 (MH). Anal Calcd for 
C24Hi8F3N3O2*0.5H2O: C, 64.57; H, 4.29; N, 9.41. Found: C, 64.83; H, 4.02; 

N, 9.48. 

25 Example 8 

The preparation of 4-[[[2-trifluorometfiyl-4-quinazolinyl]amino]methyl][l,r- 
biphenyl]-2-carboxylic acid. 

30 In 20 mL of dioxane/methanol (1:1) was dissolved 0.245 g of 4-[[[2- 

trifluoiX)methyl-4-quinazolinyl]amino]methyl][l,r-biphenyl]-2-carboxylic acid methyl 
ester. Aqueous sodium hydroxide (10 mL, 0.1 N) was added and the solution was 
warmed to '-40°C for 1 8-24 hours. All solvents were evaporated and the residue was 
neutralized with hydrochloric acid (2N) and extracted into ethyl acetate. The ethyl 

35 acetate layer was dried over anhydrous magnesium sulfate, filtered and evaporated. 
The residue was purified on silica gel chromatography to yield 0.210 g (88%) of the 
product The product was characterized as the sodium salt: ^H NMR (DMS0-d6, 300 
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mHz) 5 9.71 (m. IH). 8.45 (d. J=8.1 Hz. IH), 7.86 (m, 2H). 7.64 (m, IH), 7.39 (m, 
5H) 7.21 (m. 3H). 4.80 (d. J=5.8 Hz. 2H); positive FAB MS m/e 446 (MNa), 424 
(MH). Anal Calcd for C23Hi5F3N3Na02-1.5H20: C. 58.48; H. 3.84; N, 8.90. 

Found: C 58.70; H, 3.53; N. 9.18. 

5 

Example 9 

lheFeparationof2-cMoro-N-[[2'-(lH-tetrazol-5-yl)[l,r-biphenyl]-4-yl]m^^^^ 

quinazolinamine. 

10 To 50 mL of tetiahydrofuran were added 2,4-dichloroquinazoline (0.30 g). N- 

[[-2'-(lH-tetrazol-5-yl)[l.l -biphenyl]-4-yl]methyI amine hydrochloride (0.434 g) and 
2.0g of sodium acetate. Tlie resulting suspension was stiired at room temperature for 
53 hours at which time aU the THF was removed by evaporation. The residue was 
puifficd by siKca gel chromatography to yield 0.234 g of the desired product (38%). 

15 The product was characterized as its sodium salt: iH NMR (DMSO-d6. 400 MHz) 5 
9.30 (t, J=5.9 Hz, IH). 8.31 (d. J=7.8Hz, IH), 7.79 (m. IH), 7.61 (d, J=8.4 Hz. 
IH), 7.52 (m. 2H), 7.32 (m. 3H). 7.18 (d. J=8.2 Hz, 2H). 7.07 (d. J=8.2 Hz, 2H), 
4.72 (d, J=5.8 Hz. 2H); negative FAB MS m/e 412 (M-Na) 

20 The following examples were or can be prepared using the procedures 

described in Examples 1-9. 
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Example 1? 

5 The preparation of 4-[[(l,2-dihydro-2-oxo-4-quinazolinyl)ainino]methyI][l,r- 

biphenyl]-2-carboxylic acid methyl cstsr. 

To 30 mL of dioxane were added 0.94 g of 4*-[[2,-chloro-4-quinazolinyl)- 
amino]methyl][l,r-biphenyl]-2-carboxylic acid methyl ester, 0.53 g of wet 

10 isopentanol and 0.5 mL of hydrogen chloride in dioxane (4N). The resulting solution 
was refluxed for 8 days at which time all solvents were removed. The residue was 
partitioned between ethyl acetate and saturated aqueous sodium carbonate. The organic 
layer was washed with brine, dried over anhydrous magnesium sulfate, filtered and 
evaporated. The residue was purified on silica gel chromatography to yield 0.37 g 

15 (41%) of the desired product (M.P.=140^-160^C): NMR (DMS0-d6. 400 MHz) 5 
10.70 (s. IH), 8.86 (t, J=6.0 Hz, IH), 8.09 (d, J=8.0 Hz, IH), 7.70 (dd, J=1.3, 7.6 
Hz, IH), 7.59 (m, 2H); 7.44 (m, 4H), 7.24 (m, 2H); 7.12 (m, 2H). 4.75 (d, J=5.8 
Hz, 2H), 3.59 (s, 3H); CI MS m/e 386 (M+H). Anal. Calcd for 
C23Hi9N3O3*0.25H2O: C, 70.89; H, 5.04; N, 10.78. Found: C, 70.84; H, 4.71; 

20 N, 10.62. 
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Exainple20 



Hie preparation of 44[(l,2-dihydro-2-oxo-4-quinazolinyl)ainino]methyl][l,l'- 

biphenyl]-2-carboxylic acid. 

5 

To a solution of 0.26 g of 4'-[[(l,2-dihydio-2-oxo-4-quinazolinyl)amino]- 
methyl][l,r-biphenyl]-2-carboxylic add methyl ester in 5.0 inL of methanol was 
added 15 mL of CIN aqueous sodium hydroxide. Hie solution was warmed to -WC 
for 3 days. After cooling to room temperature the solution was neutralized with 0.1 N 

10 HClandtheiesuItingprecipitatewasffltered off and washed with water. After drying, 
the soKd was purified on sflica gel chromatography to yield 0.160 g (64%) of tiie 
desired product The product was characterized as its sodium salt: lHNMR(DMSO- 
d6. 400 MHz) 5 10.69 (s. IH), 9.00 (t, J=5.8 Hz. IH). 8.11 (d, J=8.0 Hz. IH), 7.52 
(m. IH), 7.41 (d, J=8.2 Hz, 2H), 7.28 (m, 3H), 7.14 (m, 5H). 4.68 (d. J=5.6 Hz, 

15 2H); negative FAB MS m/e 392 (M-H); 370 (M-Na). Anal. Calcd for 
C22Hi6N3Na03.1H20: C, 64.23; H, 4.41; N, 10.21. Found: C. 64.43; H. 4.19; 

N, 9.82. 



nie preparation of 4'-[[[2-(acetyloxy)-4-quinazolinyl]aminolmethyI][l,r-biphenyl-2- 

carbojQrlic add methylester. 



To a solution of 0.183 g of 4'-[[(l,2-dihydro-2-oxo-4-quinazolinyl)amino]- 
25 methyl][l,r-biphenyl]-2-carboxyUc acid methyl ester in 50 mL of THF and 0.067 g of 
N-methyhnoipholine was added 0.045 g of acetyl chloride. The reaction was stirred 
for 1 hour and all solvents were evaporated. The residue was partitioned between ethyl 
acetate and brine. The organic layer was dried over anhydrous magnesium sulfate, 
filtered and evaporated. The residue was purified on silica gel to yield 0.08 g of die 
30 desired product (40%) and 0.1 1 g of the starting material (m.p.=69°-78°Q: iR NMR 
(DMS0-d6. 400 MHz) 6 9.35 (bs. IH). 8.22 (m. IH). 7.70 (m, 2H). 7.60 (m, IH), 
7.30-7.50 (m. 6H). 7.26 (m. 2H). 4.80 (bs. 2H). 3,60 (s, 3H). 2.59 (s. 3H); positive 
FAB MS m/e 428 (MH); 450 (MNa). Anal. Calcd for C25H2lN3O4*0.5H2O: C, 
68.79; H. 5.08; N. 9.63. Found: C, 68.75; H, 5.01; N. 9.48. 
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Example 22 

The preparation of 4 -[[[2-[(3-methylbutyl)amino]-4-quina2olinyl]aniino]methy^ 
biphenyl]-2-carboxylic acid methyl ester. 

5 

To a solution of 0.310 g of 4-[[2"Chloro-4-quinazolinyl)amino]niethyl][l,r- 
biphenyl]-2-carboxylic acid methyl ester in 24 mL of dioxane was added followed by 
0.34 g of isopentyl amine hydrochloride. The solution was refluxed for 3 days at 
which time all the dioxane was evaporated. The resulting residue was taken up in ethyl 

10 acetate and washed with saturated aqueous sodium carbonate. The organic layer was 
washed with brine, dried over anhydrous magnesium sulfate, filtered and evaporated. 
The residue was purified on silica gel chromatography to yield 0.250 g (71%) of the 
desired product (m.p.=52°-58°C decomp.): IR NMR (DMS0-d6, 400 MHz) 5 8.42 
(bs, IH), 8.01 (m, IH), 7.70 (m, IH), 7.59 (m, IH), 7.46 (m. 2H). 7.39 (m, 3H), 

15 7.23 (m, 3H), 7.02 (m. IH), 6.46 (bs, IH, IH), 4.78 (d, J=5.8 Hz, 2H), 3.58 (s. 
3H), 3.27 (m, 2H), 1.6 (m, IH), 1.40 (m, 2H), 0.86 (d, J=6.0 Hz, 6H); positive 
FABMSm/c455(MH). Anal. Calcd for C28H30N4O2* 1/2 H2O: C, 72.54; H, 6.74; 
N, 12.09. Found: C, 72.51; H, 6.66; N, 11.96. 

20 Example 23 

The preparation of 4'-[[[2-[(3-methylbutyl)amino]-4-quinazolinyl]amino]methyl][l,r- 

biphenyl]-2-carboxy lie acid. 

25 To 10 mL of dioxane was added 0. 159 g of 4 -[[[2-[(3-methylbutyl)amino]-4- 

quinazolinyl]amino]methyl][l,r-biphenyl]-2-caiboxylic acid methyl ester and 2 mL of 
0.5N aqueous sodium hydroxide. The resulting solution was stirred at room 
temperature for 72 hours. All solvents were moved and the residue was neutralized 
with O.IN hydrochloric acid. The resulting precipitate was collected, washed with 

30 water and dried. (0.14 g, 93%) (M.P.=195^-205X, decomp): ^H NMR PMSO-d6, 
300 MHz) 5 8.43 (bs, IH), 8.03 (m, IH), 7.70 (m, IH), 7.59 (m, IH), 7.45 (m, 
5H), 7.21 (m, 3H), 7.01 (m, IH), 6.50 (bs, IH), 4.78 (d, 2H), 3.50 (m, 2H), 1.60 
(m, IH), 1.40 (m, 2H), 0.85 (d, 6H); negative FAB MS m/e 439 (M-H). Anal. Calcd 
for C27H28N402*l/2 HCl: C, 70.69; H, 6.26; N, 12.53. Found: C, 70.77; H, 

35 6.20; N, 12.53. 
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Exainple24 

The piepaiation of 4'-[[2,6 J-trimethoxy-4-quinazolinyl)aniino]methyl][l , 1 '- 
biphenyl]-2-carboxylic acid methyl ester. 

5 

To a solution of 0.141 g 4!-[[2-chloro-6J-dimethoxy-4-quinazolinyl)amino]- 
methyl][l,l'-biphenyl]-2-carboxylic acid methyl ester in 20 inL of dry methanol was 
added 10 mL of hydipgen chloride in dioxane (4 N). The reaction was refluxed for 5 
days. All solvents were removed and the residue was purified on silica chroma- 
10 togrsq)hy to yield 0.059 g of the desired product. (42%) (m.p. = 88°-93.5°C): iR 
NMR (DMS0-d6, 400 MHz) 5 8.56 (t, J=6.1 Hz, IH). 7.70 (m, IH), 7.63 (s. IH), 
7.58 (m, 1H)» 7.45 (m, IH). 7.38 (ra, 3H). 7.24 (m, 2H). 6.94 (s, IH), 4.77 (d, 
J=5 7 Hz. 2H). 3.87 (s. 3H). 3.84 (s, 3H). 3.81 (s. 3H), 3.58 (s, 3H); positive FAB 
MS m/e 460 (MH). Anal. Calcd for C26H25N3O5.O.865 C2H60: C. 66.70; H, 

15 6.09; N, 8.41. Found: C. 66.56; H, 5.80; N, 8.36. 

gxample 25 

nie preparation of 4'-[[methyl-t2-(trifluoromethyl)-4-quinazoUnyl]amino]methyl][l,l'- 
20 biphenyl]-2-carboxylic acid. 

To a solution of 0-530. g of 4'[[[2-(trifluoro-methyl)-4-quinazolinyl]amino]- 
methyl][l,l'-biphenyl]-2-carboxylic add sodium salt in 10 mL of DMF was added 
0.181 g of sodium hydride (60% suspension in oil). The reaction mixture was stirred 

25 at room temperature for 15 minutes at which time 2.0 mL of methyl iodide was added 
and stirring was continued for a further 72 hours. All solvents were removed and the 
residue was partitioned between ethyl acetate and brine. The organic layer was dried 
over anhydrous magnesium sulfate, filtered and evaporated. The residue was purified 
on siUca gel chromatography to yield a soft glass (0.420 g). This material was 

30 dissolved in 25 mL of dioxane and 10 mL of IN aqueous sodium hydroxide was 
added. The reaction solution was stirred at 40''C for approximately 16 hours at which 
time all the dioxane was removed by evaporation. The desired product crystallized 
ftom the remaining water as tiie sodium salt The product was recovered by filtration, 
washed with cold water and dried (0.405 g, 78%). This compound was characterized 

35 as its sodium salt: iH NMR (DMS0-d6. 400 MHz) 5 8.22 (d, J=8.5 Hz. IH), 7.88 
(m, 2H), 7.58 (m. IH), 7.52 (m, 2H), 7.36 (m, 2H). 7.27 (m. IH), 7.18 (m. 3H), 
5.08 (s, 2H), 3.45 (s, 3H); negative FAB MS m/e 459 (M); 436 (M-Na). Anal. Calcd 
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for C24Hi7F3N3Na02«l/4 H2O: C, 62.13; H, 3.80; N, 9.06. Found: C, 62.18; H. 
3.85; N, 9.03. 

5 The foUowing examples were can be prepared using the procedures 

described in Examples 20-25. 
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Example 33 



15 



The preparation of 4 -([[2-chlorothieno-[3,2Kl]pyrimidin-4-yL]aiiuno]niethyl][l,r- 
biphenyl]-2-carboxylic acid methyl ester. 
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PartA 

The piepaiaticm of 2,4-thieno[3,2-d]pyrimidinedione. 

5 To a solution of 4.6 g of 3-arainothiophene-2-carboxaiiiide in 125 mL of 

pyridine were added 3.89 g of urea and 10 drops of 6 N hydrochloric acid. The 
reaction was refloxed overnight and noost of die pyridine was removed by evaporation. 
The residue was suspended in water and adjusted to pH=6 witii dUute hydrochloric 
add. Hie solid precipitate was coHected by filtration, washed witii water and dried to 

10 yield die pnxiuct as an off white powder (3.47 g, 65%); iH NMR <pMS0-d6. 300 
MHz) 5 11J8 (s, IH). 11.20 (s, IH). 8.05 (d. IH). 7.95 (d, IH). 



PartB 



15 The preparation of 2,4-dichloro thieno[3;2-d]pyrimidine 

Phosphorous oxychloride (15 mL) was added to 1.95 g of 2,4-tiiieno[3,2- 
dlpyrimidindione. Dimetiiylaniline (1 mL) was added and the reaction mixture was 
heated to reflux for 4 1/2 hours. After cooling to room temperature, the reaction 
20 mixturewasquenchedintoaO'Cimxtureofdietiiyledierandwater. The organic layer 
was dried over anhydrous magnesium sulfate. fUtered and evaporated to yield die 
product As a brown/yellow solid (1.7 g, 71%). 



25 



Parte 

The preparation of 4'-[[[2-chloiothieno-[3,2-d]pyrimidine-4-yl]amino]methyl][l,r- 
biphenyI]-2-carboxylic add methyl ester. 



Sodium acetate (1.2 g). 2,4-dichlorotiiieno[3,2-d]pyrimidine(0.75 g) and 4'- 
30 aminometiiyld.l -biphenyl)-2-carboxyUc add methylester hydrochloride (1.02 g) were 
suspended in 40 mL of tetrahydrofuran. The reaction mixture was stirred at room 
temperature for 3 days at which time all the THF was removed by evaporation. The 
residue waspartitioned between etiiyl acetate and sanirated aqueous sodium carijonate. 
The organic layer was dried over anhydrous magnesium sulfate, filtered and 
35 evaporated. The leadue was purified on sUica gel chioraatography (ETOAc/Hexane) to 
yield the product as a buff powder (0.81 g, 54%) (m.p.=177°-182°C): NMR 
(DMS0-d6, 400 MHz) 5 8.98 (t. J=6.0 Hz, IH). 8.19 (d. J=5.4 Hz. IH), 7.71 (dd. 
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J=L1; 7.7 Hz, IH), 7.60 (m, IH), 7.46 (m, IH). 7.38 (m, 4H), 7.25 (m, 2HX 4.73 
(d. J=5.9 Hz, 2H), 3.58 (s, 3H); positive FAB MS m/e 410 (MH); 376 (M-Cl+H). 
Anal. Calcd for C21H16CIN3O2S: C, 61.54; H, 3.93; N, 10-25. Found: C, 6L20; 
H, 4.03; N, 9.89. 

5 

Example ?4 

The preparation cf 4 -[[[2-chlorothieno-[3,2-d]pyriniidin-4-yl]anuno]methyl]- 
[1,1 -bipheny I]-2-carboxylic acid. 

10 

To a solution of 0.46 g of 4'-[[[2-chlorothieno-[3,2-d]pyrimidin-4-yl]aniino]- 
methyl][l,r-biphenyl]-2-carboxylic acid methyl] [l,r-biphenyl]-2-carboxylic acid 
methyl ester in 10 mL of dioxane/methanol (1:1) was added 5 mL of aqueous sodium 
hydroxide. This solution was stirred at room temperature for 7 days. All solvents 

15 were evaporated and the residue was neutralized with hydrochloric acid. The resulting 
suspension was extracted with ethyl acetate. The organic layer was dried over 
anhydrous magnesium sulfate, filtered and evaporated. The residue was purified on 
silica chromatography to yield the desired product. (0.32 g, 73%). This compound 
was characterized as its sodium salt: ^H NMR (DMSO-d6, 400 MHz) 5 9.08 (t, 

20 J=5.95 Hz, IH), 8.18 (d, J=5.4 Hz, IH), 7.20-7.40 (m, 9H), 4.69 (d, J=5.8 Hz, 
2H); negative FAB MS m/e 416 (M-H); 394 (M-Na). Anal. Calcd for 
C20Hl3ClN3NaO2S*L25 H2O: C, 54.55; H, 3.55; N, 9.54. Found: C, 54.37; H, 
3.37; N, 9.36. 

25 Example 35 

The preparation of N-[[2-(lH-tetra2ol-5-yl)[l,r-biphenyll-4-yL]meihyl]-2- 
(trifluoromethyl)thieno[3,2-d]pyrimidin-4-amine. 

30 PartA 

The preparation of 2-trifluorometiiyl-4-thieno[3,2-d]pyrimidinone. 

To 3.80 g of trifluoroacetamide was added 3.19 g of 3-aminothiophene-2- 
35 carboxamide. The solids were mixed intimately and heated to 180**C for 2 hours. The 
reaction was cooled to room temperature and the resulting solid mass was recrystallized 
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fiom etbanol to yield 1.80 g of the desired product (36%): NMR (DMSO-d6-300 
MHz) 5 14.00 (bs, IH), 8.40 (d. IH), 7.60 (d, IH). 

Par^B 

5 

The piepaiation of 4-chloro-2-ttifluoromethyIthieno[3^-d]pyriinidine. 

To 20 mL of phosphorous oxychloride was added 1.8 g of 2-trifluoroinethyl-4- 
thieno[3,2-d]pyriniidinone. DimethylaniHne (1 mL) was added and the reaction 
10 mixtare was heated at reflux for 4 hours. The reaction was cooled lo room temperature 
and quenched into a 0°C mixture of diethyl ether and water. The organic layer was 
washed with brine, dried over anhydrous magnesium sulfate, filtered and evaporated to 
yield the product as a yellow/brown semi-solid. (1.93 g, 99%). 

15 parte 

The preparation of N-[[2-(lH-tetrazol-5-yl)[l,l -biphenyl]-4-yl]methyl]-2- 
(trifluoromethyl)thieno[3,2-d]pyrimidin-4-amine. 

20 Sodium acetate (2.6 g), 4-chloro-2-trifluoromethylthieno[3,2-d]pyrimidine 

(1.33 g), 4'-[[2-(lH-tetrazol-5-yl) and [l,l'-biphenyl]mediyl]amine hydrochloride 
(1.41 g) were suspended in 50 mL of tetrahydrofuran. The reaction was heated at 
reflux for 6 days at which time all solvents were removed by evaporation. The residue 
was eluted ftom a silica gel column to provide 1.19 g of pure product (47%). This 

25 compound was characterized as its potassium salf iH NMR (DMS0-d6. 400 MHz) 8 
9.05 (m, IH), 8.27 (d, J=5.4 Hz, IH), 7.54 (m, 2H), 7.35 (m. 3H), 7.21 (m, 2H), 
7.08 (m, 2H), 4.72 (d, J=6Hz, 2H); negative FAB MS m/e 490 (M-H); 452 (M-K). 
Anal. Calcd for C21H13F3KN7S.2.5H2O: C, 47.00; H, 3.38; N, 18.27. Found: C, 
47.00; H, 3.62; N, 17.90. 



The following ©camples were or can be prepared using the procedures 
described in Examples 33-35. 
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Example R^^ r1 r5 r4 . . x 

36 H C02Na H H • - CF3 

37 H 5-telrazolyl H H - - CI 

5 Example 38 

The prepararion of 4-[[2-(pentafluoromeihyI)-4-quinazolinyl]amino][l,r-biphenyl]-2- 

carboxylic acid methyl ester. 

10 

Part A 

The preparation of 4 -nitro (l,r-biphenyI)-2-carboxylic acid methyl ester. 

15 To a solution of 2-carboxy-4*-niiro biphenyl (5.29) in 100 mL of anhydrous 

methanol was added 10 mL of HCl in dioxane (4 N). The reaction was heated at reflux 
for 16 hrs. The reaction was cooled and all solvents were removed in vacuo. The 
crude ester (5.65 g) was carried to the next step with no further purification. 

20 

PartB 

The preparation of 4 -amino (1,1 -bipheny l)-2 carboxy lie acid methyl ester. 

25 The crude ester from part A was dissolved in 100 mL of methanol and 4.0 mL 

of 12 N hydrochloric acid was added. Palladium on carbon (10%; 0.6 g) was added 
and the reaction was hydrpgenated at --50 psi for 24 hrs. The reaction was filtered and 
all solvents were removed in vacuo to yield a tan solid: *H NMR (DMSO-dg, 200 
MHz) 8 7.76(m, IH), 7.60(m, IH), 7.49(m. IH), 7.38(m, 5H), 3.60(s, 3H). 
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PartC 

The preparation of 4'-[[2-(pentanuoromethyl)-4^umazolinyl]amino][l,l'-biphenyl] 

-2-carboxylic acid methyl ester. 

5 

Sodium acetate (4.8 g), 4-chloro-2-(pentafluoroethyl)quinazoline (1.53 g) and 
1.57 g of 4'-ainino (l,r-biphenyl)-2- caiboxylic acid methyl ester were stirred at 45°C 
in 100 mL of tettahydiofuran. After 72 hours all solvents were evaporated and the 
residue was partitioned between ethyl acetate and brine. The organic layer was dried 

10 over anhydrous magnesium sulfate, filtered and evaporated. The resulting solid was 
lecrystaffized from ethyl acetate/hexane to give 1.65 g of the desired product (64%) 
(M.P.=206.5''-208°C): IH NMR (DMS0-d6, 400 MHz) 5 10.37 (s, IH), 8.72 (d, 
J=8.4Hz, IH). 7.97 (m. IH). 7.83 (m. IH), 7.72 (m, IH). 7.62 (m. IH). 7.48 (m, 
2H) 7 35 (d, J=8.6Hz, 2H). 3.61 (s, 3H); positive FAB MS m/e 474(MH). Anal. 

15 calcdforC24Hi6F5N302: C, 60.89; H.3.41; N.8.88. Found: C,61.01; H.3.76; 

N,8.86. 

Example 39 

20 The prq)aiation of 4'-[[2-(pentafluoromethyl)-4-quinazolinyl]aniino][l,l'-biphenyl] 

-2-carboxylic acid. 

To a solution of 1.0 g of 4'-[[2-(pentafluoro ethyI)-4-quinazolinyl]amino][l,l '- 
l»phenyl]-2-carboxyUc acid methyl ester in 20 mL of dioxane was added 20 mL of 

25 aqueous sodium hydroxide. The mixture was stirred at 75'>C for 18 hours at which 
time all solvents were removed Th& residue was partitioned between ethyl acetate and 
2 N hydrochloric acid. The organic layer was washed with brine, dried over 
anhydrous magnesium sulfate, filtered and evaporated. The residue was purified on 
silica gel (ethyl acetate/hexane) to yield 0.780 g of the desired product (80%). This 

30 compound was characterized as its sodium salt: iH NMR (DMSO-d6, 400 MHz) 5 
11J8 (bs. IH), 8.97 (d. J=8.4Hz, IH). 7.98 (d. J=8.4Hz. 2H), 7.91 (m, 2H), 7.60 
(m. IH). 7.48 (m. 2H). 7.41 (m. IH). 7.26 (m, 3H); negative FAB MS m/e 480(M- 
H); 458(M-Na). Anal, calcd for C23Hi3F5N3Na02 2H2O: C,53.39; H,3.31; 

N.8.12. Foun± C.53.33; H,3.47; N.8.43. 

35 
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Example 

r13 r1 r8 r7 r5 r4 x 

40 H C02Na H H H H CF3 
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CLATMS 



Wedaim: 



1. 



A compound formula I: 



5 




I 



10 



wherein 



A is O. S. NR6. -CR7=CR8-; 
Z is O, S. NR6, -CR7=CR8-; 



X is H, NR9r10, or", CN, F, CI, I, Br, perfluoroalkyl, 
alkyl. 

alkyl-OH. alkoxyalkyl, -(CH2)nC02R", 

-(CH2)nCONR9Rl0j 
with the proviso that when Z= -CR7=CR8- then Y is NRl3, 

NR13CR12r14 CR12rWNR13; 
with the proviso that when Z= O, S, NR^ then Y is 
NRI3CR12r14; 

Rl is 5-tetrazolyl, CO2R", SO3H, NHSO2CH3, NHSO2CF3; 

r2 r3, r4 r7, r8 is H, alkyl. alkoxyalkyl, alkyl-OH, 
perfluoroalkyl, aralkyl, CN, NO2, SOaR^^, 
-(CH2)„C02R". -(CH2)„CONR9r10, qr". F, CI. Br, I, 
NR9r10; 

with the proviso that when A= -CR7=CR8- then R5 is alkyl, 
alkoxyalkyl, alkyl-OH, perfluoroalkyl, aralkyl, H, 
-CN. NO2. SO2RI3, -(CH2)nCO2R".-(CH2)nCONR9Rl0, 

-OH, OR", F, CI, Br. I. NR^RlO; 
with the proviso that when A= O, S, NR6 then R5 is alkyl, 
alkoxy. alkoxyalkyl, alkyl-OH, peifluoroalkyl, aralkyl, H, 
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-CN, NO2, SO2RI3, -(CH2)nC02Rl K 
-(CH2)nCONR9RlO; 

R6isH,alkyl, aralkyl; 

R9 RlO is H, alkyl, alkoxyalkyl, alkyl-OH, perfluoroalkyl, 
andkyl; 

Rll is H, alkyl, aralkyl, alkoxyalkyl; 
Rl2 RW is H, alkyl, alkoxy, alkoxyalkyl, alkyl-OH, 
pafluoroalkyl, aralkyl, CN, NO2. S02R^^, 

-(CH2)nC02R", -(CH2)nCONR9RlO; 
Rl3 is H, ORl 1, alkyl, perfluoroalkyl, aralkyl, 

-(CH2)nC02R". -(CH2)nCONR9RlO; 
n is 0, 1 , 2 or 3 or a N-oxide thereof 
or a phannaceutically acceptable salt, solvate or hydrate of the compound of formula (I) 
or the N-oxide. 

15 

2. A con^und of claim 1 wherdn: 

A is S, -CR7=CR8-; 
Zis S, -CR7=CR8-; 
20 XisH, CN, F, CI, perfluoroalkyl, alkyl, 

alkyl-OH, alkoxyalkyl, -(CH2)nC02R", 
-(CH2)nCONR9RlO; 

with the proviso that when Z= -CR'^=CR8- then Y is -NRl3, 
-NR13cr12r14; 

25 with the proviso that when Z= S, then Y is NR13cr12r14 ; 

R» is 5-tetrazolyl, CO2H, SO3H, NHSO2CF3; 

r2 R\ R*. R7. r8= H. alkyl, alkoxyalkyl, alkyl-OH, 
perfluoroalkyl, aralkyl, CN, NO2, S02R^3^ 
-(CH2)nC02R", -(CH2)nCONR9RlO, QR", F, Q, Br, I, 
3d NR9r10; 

with the proviso that when A= -CR''=CR8- then r5 is alkyl, 
alkoxyalkyl, alkyl-OH, perfluoroalkyl, aralkyl, H, 
-CN, NO2, SO2RI3, -(CH2)nC02R»l, 
-(CH2)nCONR9RlO, -OH, OR", F, CI, Br, I, NR^RlO; 
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with the proviso that when A= S then R5 is alkyl, alkoxy, 
alkoxyalkyl, alkyl-OH, perfluoroalkyl, aralkyl, H. -CN, 
NO2, SO2RI3. -(CH2)nC02R", -(CH2)„CONR9r10; 
r9, RlO is H, alkyl, perfluoroalkyl, aralkyl; 
Rli is H, alkyl, aialkyl, alkoxyalkyl; 
Ri2 Rl4 is H, alkyl, alkoxy, alkoxyalkyl, alkyl-OH, 

perfluoroalkyl, aralkyl, CN, NOk 
Rl3 isH, ORll. allqrl, perfluoroallqrl, arallgrl, 
(CH2)nC02R». -(CH2)nCONR9RlO; 

nis0,l,2or3 

or aphannaceuticaUy acceptable salt, solvate or hydrate thweof. 

3. Acoiiq)oxmd<rfclaim2whCTdn: 

15 Ais-CR7=CR8-,S; 

Zis-CR7=CR8-,S 

X is H, CI, perfluoroalkyl, alkyl; 

with the proviso that when Z= -CR'^^CR^- then Y is -NR^^ 
-NRl3CRl2Rl4; 

20 with the proviso that when Z= S, then Y is NR13CR12rM ; 

Ri is 5-tetrazolyl. CO2H SO3H, NHSO2CF3; 

r2 r3, R4 r7, r8 is H. alkyl, alkoxyalkyl, alkyl-OH, 

perfluoroalkyl. aralkyl. CN. NO2. S02R^\ OR", F, CI, 
Br,I,NR9RlO; 

25 with the proviso that when A= -CR7=CR8- then R5 is alkyl, 

alkoxyalkyl, alkyl-OH,perfluoroalkyl, aralkyl, H, 
-CN, NO2. SO2RI3, -OH, OR", F, CI, Br, I, NR9R»0; 
with the proviso that when A= S then R5 is alkyl, alkoxy, 
alkoxyalkyl, alkyl-OH, perfluoroallqrl, arallq'l, H, -CN, 
30 NO2.SO2R13; 

r9 RlO is H, allqrl, perfluoroalkyl, arallqrl; 
R" is H, alkyl, aralkyl, alkoxyalkyl; 
Rl2 Rl4 is H, alkyl, alkoxy, alkoxyalkyl, alkyl-OH, 
perfluoroalkyl, aralkyl; 
35 Rl3 is H, OR", alkyl, perfluoroalkyl, aralkyl; 

nisO, 1,2 or 3 
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or a pharmaceutically acceptable salt» solvate or hydrate thereof. 

4. A compound of claim 1 which is 4'-[[(2-chlon>4-quinazoIinyi)amino]methyIi* 
[l,r-biphenyl]-2-carboxylic acid methyl ester or a pharmaceutically acceptable salt, 
solvate or hydrate thereof. 

5 5. A con^und of claim 1 which is 4*-[[(2-chloro-6,7-dimethoxy-4-quina2olinyl)- 
amino]methyl][14 -biphenyl] -2*carboxylic acid or a pharmaceutically acceptable salt, 
solvate or hydrate thereof. 

6. A compound of claim 1 which is 4*-[[[2-(butyIamino)-6,7-dimethoxy-4- 
quinazolinyl]amino]methyl][l,r-biphenyl]-2-carboxylic acid methyl ester or a 

10 pharmaceutically acceptable salt, solvate or hydrate thereof. 

7 . A compound of claim 1 which is 4*-[[r2-(3-methylbutyl)amino]-4- 
quina2olinyl]amino]methyl][14 -biphenyl]-2-carboxylic acid or a pharmaceutically 
accq)table salt, solvate oc hydrate thereof. 

8. A compound of claim 1 which is 4 -[[(2-chloro-4-quinazolinyl)amino]methyl]- 
15 [1,1 '-biphenyl] -2-carboxylic acid or a pharmaceutically acceptable salt, solvate or 

hydrate thereof. 

9. A compound of claim 1 which is 4 -[[(2-hydroxy-6,7-dimethoxy-4- 
quinazolinyl)amino]-methyl][l,r-biphenyl]-2-carboxylic acid methyl ester or a 
pharmaceutically acceptable salt, solvate or hydrate thereof. 

20 10. A compound of claim 1 which is 4 *[[(2,6,7-trimethoxy-4-quinazolinyl)amino]- 
methyl][l,l -bq)henyl]-2-carboxylic acid methyl ester or a phamiaceutically acceptable 
salt, solvate or hydrate thereof. 

11. A conq)Ound of claim 1 which is 4'-[[(2-hydroxy-4-quinazolinyl)amino]- 
methyl][l,r- biphenyl]-2-carboxylic acid methyl ester or a pharmaceutically acceptable 

25 salt, solvate or hydrate thereof. 

12. A compound of claim 1 which is 4 -[[(2,6-dichloro-4-quina2oIinyl)amino]- 
niethyl][l,r-biphenyl]-2-carboxylic acid or a pharmaceutically acceptable salt, solvate 
or hydrate thereof. 
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13. A compound of claim 1 which is 4'-[[(2-hydroxy-4-quinazolinyI)amino]- 
methyl][l,l -biphenyl]-2-caiboxyUc acid or a pharmaceutically acceptable salt, solvate 
or hydrate thereof. 

14. A compound of claim 1 which is 4'-[(4-quinazolinylamino)methyl)[l,l-bi- 
5 phenylj-^arboxyUcadd ora phaimaceuticaUy acceptable salt, solvate or hydrate 

thereof. 

15. A compound of claim 1 which is 4'-[[[2-(butylamino)-4Kiuinazolinyl]amino]- 
methyl][l.l -biphenyl]-2-carboxyUc add or a phaimaceuticaUy acceptable salt, solvate 
or hydrate thereof. 

10 16. A compound of claim 1 which is 4'-[[[2-(acetyloxy)-4-quinazolinyl]amino]- 
methyl]-[l.r-biphenyl]-2-carboxylic acid methyl ester or a pharmaceutically acceptable 
salt, solvate or hydrate thereof. 

17. A compound of claim 1 which is 4*-[[[2-(trifluoromethyl)-4-quina2olinyl]- 
amino]methyl][l,r-biphenyl]-2-caiboxyUc acid methyl ester or a pharaiaceutically 

15 acceptable salt, solvate or hydrate thereof. 

18. A compound of claim 1 which is 4'-[[[2-(trifIuoromethyl)-4-quinazolinyl]- 
amino]-methyl][l,l'-Wphenyl]-2-carboxylic acid or a pharmaceutically acceptable salt, 
solvate or hydrate tfiereof. 

19. Acompound of claim 1 which is N-[[2'-(lH-tetrazol-5-yl)[l.l'-biphenyl]-4- 
20 yl]methyl]-2-(trifluoromethyl)-4-quinazolinamine or a pharmaceutically acceptable salt, 

solvate or hydrate thereof. 

20. A compound of claim 1 whichis 2-chloro-N-[[2'-(lH-tetrazol-5-yl)[l,r-bi- 
phenyr|-4-yl]methyl]-4Kiuinazolinamine or a pharmaceutically acceptable salt, solvate 

hydrate thereof. 

25 21. A compound of claim 1 which is •-[[[7-chlon>.2-(trifluoromethylH- 

quinazoIinyl]-amino]methyl][l,r-biphenyl]-2-carboxyUc acid or a pharmaceutically 
acceptable salt, solvate or hydrate Aereof. 

22. A compound of claim 1 which is 4'-[[[2-(pentafIuoroethyl)-4-quinazolinyl]- 
amino]-methyl][l,l -biphenyl]-2-carboxyUc acid or a pharmaceutically acceptable salt. 
30 solvate hydrate thereof. 



t 
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23. A compound of claim 1 which is 4 -[[[2,7-bis(trifluoromethyl)-4-quinazolinyl]- 
amino]-methyI][l,r-biphenyl]-2-carboxyIic acid or a pharmaceutically acceptable salt, 
solvate or hydrate thereof. 

24. A compound of claim 1 which is 4 -[[(carboxymethyl)[2-(trifluo^omethyl)-4- 
quinazolinyl]amino]methyl][l,^-biphenyl]-2-ca^boxylic acid or apharmaceudcally 
acceptable salt, solvate or hydrate thereof. 

25. A compound of claim 1 which is 6-methyl-N-[[2V(lH-tetrazol-5-yl)Il,l - 
biphenyl]*4-yl]methyl]-2-(trifluoiomethyl)-4-quinazolinamine or a pharmaceutically 
acceptable salt, solvate or hydrate thereof. 

10 26. A compound of claim 1 which is 8-methyl-N-[[2 -(lH-tetrazol-5-yl)[l,r- 
biphenyl]-4-yl]methyl]-2-(trifluoromethyl)-4-quinazolinamine or a pharmaceutically 
acceptable salt, solvate en* hydrate th^neof . 

27. A compound of claim 1 which is 5-methyl-N-[[2 -(IH-tetrazol-S-ylXl,!- 
biphenyI]-4-yl]methyl]-2-(trifluoromethyl)-4-quinazolinamine or a pharmaceudcally 

15 acceptable salt, solvate or hydrate thereof. 

28. A conipound of claim 1 which is 4 -[[[2-(trifluoromethyl)-4- 
quinazolinyl]amino]-methyl][l,r-biphenyI]-2-carboxylic acid or a pharmaceutically 
acceptable salt, solvate or hydrate thereof. 

29. A compound of claim 1 which is 4'-[[methyl-[2-(trifluoromethyl)-4- 

20 quina2olinyl]-amino]methyl][l,r-biphenyl]-2-carboxylic acid or a pharmaceutically 
acceptable salt, solvate or hydrate thereof. 

30. A compound of claim 1 which is 2-methyl-N-[[2 -(lH-tetra2ol-5-yl)[l,r- 
biphenyl]-4-yl]methyl]-4-quinazolinamine or a pharmaceutically acceptable salt, solvate 
or hydrate thereof. 

25 31. A compound of claim 1 which is 4-[[(2-chlorothieno[3,2-d]pjrrimidin-4r 

yl)amino]*methyl][l,r-biphenyl]-2-carboxylic acid methyl ester or a pharmaceutically 
acceptable salt, solvate or hydrate th^eof . 

32. A compound of claim 1 which is 4'-[[(2-chloroihieno[3,2-d]pyrinudiri-4- 
yl)amino]-methyl][l,r-biphenyl]-2-carboxylic acid or a pharmaceuticaDy acceptable 
30 salt, solvate or hydrate thereof. 



5 
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33. A compound of claim 1 which is N-[[2'-(lH-tetrazol-5-yl)[l,l*-biphenyl]-4- 
yl]methyl]-2-(trifluoromethyl)thieno[3^-d,]pyrimidin-4-amine or a phaimaceudcaUy 
acceptable salt, solvate or hydrate thereof. 

34. A compound of claim 1 which is 4'-[[[2-(trifluoromediyl)thieno[3,2-d]- 

5 pyrimidin-4-yl]ainino]methyl][l,l -biphenyl]-2-carboxyfic add ora phannaceutically 
accqitable salt, solvate or hydrate thereof. 

35. A compound of claim 1 which is 2-chloro-N-[[2'-(lH-tetrazol-5-yl)[I,l-bi- 
phenyl]-4-yl]methyl]thieno[3,2-d]pyrimidin-4-amine or a phaimaceutically acceptable 
salt, solvate or hydrate thereof. 

10 36. A compound of claim 1 which is 2-[5-[[[2-(trifluoromethyl)-4-quina2olinyl]- 
amino]-methyl]-2-thicnyl]ben2oic acid or a phannaceutically acceptable salt, solvate or 
hydrate thereof. 

37. A compound of claim 1 which is 4'-[[2-(trifluoromediyl)-4-quinazolinyl]- 
amino][l,l'-hiphenyI]-2-carboxylic acid or a pharmaceuticaUy acceptable salt, solvate 

IS or hydrate thereof. 

38. A compound of claim 1 which is 4'-[[2-(pentafluOToethyl)-4-quinazolinyI]- 
ammo][l,l'-biphenyl]-2-carboxyKc acid or apharmaceutically accepuble salt, solvate 
or hydrate thereof. 

39. A pharmaceutical composition containing a compound of claim 1 , in an amount 
20 effective for producing a hypotenrive response in a mammal, and a pharmaceuticaUy 

accq>table carrier, vdiicle or diluent 

40. A mefliod far produdng hypotenrive activity in a mammal by adnrinistering to 
that mammal a conqwund of claim I in a hypotensively ^ective amount 

41. A method for preventing or treating restenosis following angioplasty in a 
25 mammal by administering to that mammel a compound of formula! 



42. A process fw prq)aring a compound claimed in Claim 1 whch comprises 
(a) condoising, eg in the presence of a base, a compound of formula 
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with a compound of fonnula 




wherein the above formulae R, R^, R^, R"^, r5, X and Z are as defined in Claim 1 and 
5 (i) Zl is a leaving group and Yl is NHR13 or NHRl3CRi2Ri4 (where Rl2, Rl3 
and Rl^ are as defined in Claim 1) 
or 

(ii) Zi is -NHR13 or •CR^2r14nhr13 and Yl is a leaving group (where Rl2 Rl3 
and R^^ are as defined in Claim 1) 
10 or 

(b) reacting a compound of formula 



where R"*, R^, A, X, Y and Z are as defined in Claim 1 and Z? is chloro or bromo with 
an aryl species of formula 



in the presence or absence of a catalytic compound containing palladium or nickel 

where Rl and R^ are as defined in Qaim 1 

or 

(c) converting an oxazoline of fonnula 





Q Q = B(OH)2 or MgX^ or ZnXl 
(where X^ is halogen) 
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(where R3, R\ R5, A, X, Y and Z are as defined in Qaim 1) into a compound of 
fonnuia I in which R2 is hydrogen and Rl is 5-tetrazolyI or -CO2R" (where R» is 
d^ed in Oaim 1) by mediods known SSL^ 
or 

(d) converting one compound of formula (1) into another compound of formula (D 
by methods known per se 

or 

(e) foraiingasaltofthecompoundof formulaO) with an inorganic or organic base 
or 

(f) converting a compound of forarola (1) or a salt thereof to an N-oxide by means 
of a peroxidising agent 
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